Breeding indices include economically important traits associated with high yield, thermal tolerance, low quality feed and disease resistance, and give more consideration of genotype-by-environment interactions to identify stress adapted animals The objective of this paper was to quantify the role of economically important traits for genetic improvement and climate change adapted livestock production. Climate change adaptation genes exist at Protein, the genome (DNA), the transcriptome (RNA), the proteome, Amino-Acid (AA) level .Genotypes that affect milk production traits could be used as genetic markers in marker-assisted breeding. Genes with large effects show part of the genetic differences between animals, and identifying these genes can help to estimate more accurate breeding. For example, polymorphisms in DGAT1, GH and GHR genes have significant effects on reproduction and production traits. The variation in the bovine FABP4 gene also affects milk yield and milk protein content. Growth hormone receptor (GHR), IGF-1 and IGFBP-3 genes regulate postnatal somatic growth and stimulate anabolic processes and showed genetic polymorphisms and associated with production traits in cattle, goats and chickens. In beef cattle, the genes related to economically important traits are peroxisome proliferation activator-y (ppar-y), sterol regulatory element binding protein 1(srebp-1), leptin, stearoyl-coa desaturase (scd1), and thyroid hormone releasing protein. These genes help in lipid and glucose metabolism and in energy homeostasis by promoting glycolsis, lipogenesis and adipo-genesis as well as in regulating body weight, metabolism and reproductive function. Therefore, identifying economically important traits and genes using marker assisted selection related to milk production and beef production can enhance production and productivity.
(CAPN1) and calpastatin (CAST), located on bovine chromosomes 29 and 7, respectively, are considered strong functional candidates for meat tenderness in meat producing animals.
The aim of selection and breeding is to improve the use value of animal genetic diversity and its economically important traits. Climate change projections suggest that additional selection of breeds with effective thermoregulatory control is necessary to mitigate and adapt the impacts of climate change (Hoffmann, 2010) . Therefore, the objective of this paper was to quantify the role of economically important traits for genetic improvement and climate change adaptation in livestock production.
Climate change adaptation at genomic level
Heat stress is known to alter the physiology of livestock, to reduce male and female reproduction and production, and to increase mortality.
Livestock water requirements increase with temperature. Heat stress suppresses appetite and feed intake; thus, feeding rations for highperforming animals need to be reformulated to account for the need to increase nutrient density (Kefyalew Alemayehu and Damite Kebede, 2015) . Body temperatures beyond 45-47 o C are lethal in most species. Nowadays, heat stress is an important factor in determining specific production environments while the vulnerability of livestock to heat stress varies according to species, genetic potential, life stage and nutritional status. Specifically increasing intensification of dairy systems in the developing world through the use of temperate-breed genetic stock could lead to greater vulnerability to increasing temperatures (Thornton et al., 2009) . The ability to thermoregulate depends on complex interactions among anatomical and physiological factors (Hall, 2004) .
With increasing milk yield in dairy cattle, growth rates and leanness in pigs or poultry metabolic heat production has increased, and the capacity to tolerate elevated temperatures has declined (Zumbach et al., 2008; Dikmen and Hansen, 2009 ).
Therefore, in the long term single-trait selection for yields will result in animals with lower heat tolerance. This indicates the effect of heat stress on milk yield at specific test days is more immediate and easier to measure than growth (Zumbach et al., 2008) . In general, high output breeds originating from temperate regions that provide the bulk of market production today are not well adapted to heat stress. Milk production, fertility and longevity in Holstein Friesian cattle, for example, decline as temperature increases (St-Pierre et al., 2003) .
On the other hand, many species and local breeds, particularly those from the near East and Africa, are already adapted to high temperatures and harsh conditions (Steinfeld et al., 2006) . Selection for tolerance to environmental stress has traditionally resulted in reduced productivity.
Acclimation to heat stress is a homothetic process, which involves changes in hormonal signals that affect target tissue responsiveness to environmental stimuli. Improving understanding of this process will lead to improved genetic selection of heat stress resistant genotypes. Among the genetic adaptations that have developed in zebu cattle during its evolution have been the acquisition of genes for thermotolerance i.e. cattle from zebu breeds are better able to regulate body temperature in response to heat stress than are cattle from a variety of B. taurus breeds of European origin (Gaughan et al., 2000) . Genetic differences in thermotolerance extend to the cellular level as well because deleterious effects of elevated temperature on cellular function are less for cells from Brahman cattle than cells from Angus and Holstein (PaulaLopes, 2003) .
Adaptation at the genome (DNA) level
The thermal denaturation of double-stranded DNA molecules is affected by their nucleotide composition (Russell and Holleman, 1974) . The expectation is that the genomes of organisms growing at higher temperature would be subject to selection for a higher proportion of G+C than A+T, because of the increased number of hydrogen bonds between G and C than A and T on complementary strands (Kefyalew Alemayehu and Damite Kebede, 2015) . Thermophilic organisms have mechanisms other than increasing G+C content for maintaining the double-stranded structure of their DNA at high temperatures. This possibly is due either to the existence of thermophile-specific enzymes, such as the reverse gyrase, or to the selection for certain dinucleotides that may contribute to thermostability (Nakashima et al., 2003; Paz et al., 2003) .
Adaptation at the transcriptome (RNA) level
The transcriptome includes both the structural RNAs (such as ribosomal and transfer RNAs, rRNAs and tRNAs) and the protein-encoding messenger RNAs. One could argue that these molecules, especially the structural RNAs, would be subject to the same temperature-dependent constraints as DNA. Galtier and Lobry (1997) revealed that there is a significant correlation between the G+C content of structural RNAs and growth temperature. The high G+C content is concentrated in the double-stranded stem regions of the molecule. This provides strong evidence for selection acting to increase the thermostability of these regions by changing the nucleotide composition. The expected correlation between nucleotide content and growth temperature in the paired regions of an RNA molecule (but not in double-stranded DNA) might be due to the fact that single mutations affecting nucleotide composition.
This might have have a much greater effect on the stability of the stem regions of an RNA molecule than they do on double-stranded genomic DNA. This is simply because the length of the paired region is much shorter in the RNA molecule (Paz et al., 2004) .
Adaptations at the proteome, Amino-Acid (AA) level
Most of the proteome-based studies to date have focused on the average amino-acid (AA) composition of proteins in the proteomes of mesophiles and thermophiles. If the protein structure is determined to a large extent by the primary amino-acid sequences, then the differences in amino-acid composition between the proteins of thermophiles and mesophiles can be observed.
Such differences have been reported for individual
genes and in whole-genome comparisons (Farias and Bonato, 2003) . The average amino-acid composition of a given proteome is dramatically affected by the underlying patterns of genomic nucleotide bias (Wang et al., 2004) . The major effect of thermophily at the proteome level was a significant reduction in the frequency of the thermolabile amino acids histidine, glutamine and threonine (Singer and Hickey, 2003) . The concomitant increase, among thermophiles, of both positively charged residues (arginine and lysine) and negatively charged residues (glutamic acid) suggests that ionic bonds between oppositely charged residues may help to stabilize multimeric proteins at high temperature.
Adaptation at protein level
Heat adaptation is divided into thermotolerance and acclimatization. Thermotolerance is a cellular adaptation caused by a single, severe but non-lethal heat exposure that allows the organism to survive a subsequent and otherwise lethal heat stress. In contrast, acclimatization is an organism's ability to perform increased work in the heat because of improvements in heat dissipation brought on by repeated mild elevations in core temperature. 
Adaptations during Hibernation
Many small mammals use hibernation to escape from the cold temperatures and scarcity of food that accompany winter in temperate and polar climates. By strongly suppressing metabolic rate and allowing body temperature (Tb) to fall to near ambient, many species can survive for 6-9 months living off huge body fat reserves.
Reorganization of gene expression to benefit heart function during hibernation may be expected, and the changes in protein products that result may, in fact, define the difference between the endurance of deep hypothermia by hibernating mammals and the lethal effects that equivalent hypothermia exposure has for most mammals, including humans. Screening of a cDNA library made from heart of hibernating ground squirrels with 32P-labeled single-stranded cDNA probes prepared from mRNA of euthermic vs hibernating animals isolated two clones; these were then confirmed as up-regulated during hibernation via northern blots (Fahlman et al., 2000) . After sequencing and similarity search in Genbank, one clone was identified as the nuclear gene 
Economically important traits in dairy cattle
The effects of polymorphisms in DGAT1, GH
and GHR genes on reproduction and production traits in dairy cattle
The genetic selection aiming solely at increased milk yield has led to decreased reproduction efficiency as well as greater incidence of mastitis and other diseases in dairy cattle. The declined health and fertility are thought to be associated with the negative energy balance (NEB) resulting from insufficient demands of high milk production dietary energy intake (Wathes et al., 2007) . It seems justified to presume that genes affecting milk yield and composition may also alter the calorific demand for milk production and influence the severity and duration of NEB in early lactation. (also known as PGC-1) is located in chromosome 6 and consists of 13 exons (Weikard et al., 2005) .
Several polymorphisms were identified within this gene (Schennink et al., 2009; Soria et al., 2009 ).
On the other hand, PPARGC1A is involved in mammary gland metabolism, and the expression of PPARGC1A is correlated with milk fat content (Bionaz and Loor, 2008) . Recently, it was shown that PPARGC1A co-activates the steroidogenic factor 1 to influence progesterone production in ovarian granulose cells (Yazawa et al., 2010) (Wibowo et al., 2008) .
PRL (prolactin gene)
PRL is a polypeptide produced not only by the pituitary gland but also by the mammary gland.
This hormone has over 300 functions. It is involved in water and electrolyte balance, growth and development, endocrinology and metabolism, behavior, reproduction and immuno regulation.
It plays a crucial role in mammary gland development and lacto genesis. Moreover, the study detected that cows with genotype TT had higher fat and protein contents than those of genotypes CC and TC.
The bovine breast cancer 1 gene (BRCA1)
The bovine gene is considered to be one of the potential candidate genes influencing SCS and mastitis.
Economically important traits in beef cattle
The genes related to economically important traits in beef cattle are peroxisome proliferation activator-y (ppar-y), sterol regulatory element binding protein 1(srebp-1), leptin, stearoyl-coa desaturase (scd1), and thyroid hormone releasing protein.
Peroxisome proliferation activator receptors -y (PPARy)
PPARy is a transcription factor that modulates lipid and glucose metabolism in mammals. It is expressed in many cell types including adipocytes, epithelial cells, endothelial cells, smooth muscle cells as well as many tissues (Clark et al., 2000) .
The fat content in cattle may, therefore, be regulated by the PPARy transcription factor in a depot specific manner.
Leptin gene
Leptin is a protein hormone with important 
The calpastatin and thyroglobulin gene polymorphisms in cattle breeds
In the beef cattle industry, multiple genes, including calpastatin and thyroglobulin, are known to have effect on meat quality (Zhang et al., 1993) . It has been reported that the effect of the calpastatin gene (CAST) on meat tenderness is determined by measuring the Warner-Bratzler shear force (WBS) value. Calpastatin, which is an endogenous calpain inhibitor, plays a key role in the regulation of calpain activity in the cell and does not inhibit proteases other than calpain.
Calpastatin affects meat tenderness indirectly through its effect on calpain. Calpastatin, alongside calpain, is found in the cytosol and cell membrane. Calpastatin contains four inhibitory regions where one molecule of calpastatin inhibits four molecules of calpain (Barendse et al., 2007) .
It has been reported that CAST indirectly enables Verner et al., 2007) .
Genetic polymorphisms at the leptin receptor gene in beef cattle breeds
Low bovine fertility rate is associated with suboptimal nutrition and is a major concern of livestock cattle production systems. Recently, much effort has been devoted to understand the role of the leptin protein and its receptor in regulating food intake and reproduction in ruminants (Chilliard et al., 2005) . Leptin is secreted by adipose tissues and acts especially through its receptor on the hypothalamus (the center of energy homeostasis), on ovarian follicular cells and on placenta and lactating mammary glands (Bartha et al., 2005; Chilliard et al., 2005) .
of the activity of calpain, which leads to the proteolysis of the myofibrils (Pareekes et al., 2008) . The thyro globulin gene (TG) encodes the thyro globulin protein, which acts as the precursor of triiodothyronine and tetra iodothyronine and is involved in the development of adipocytes (Ailhaud et al., 1992) . 
